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F I G .  1. Cooling c u r v e s  for Tycho a n d , ~ q g % r o u n d i n g s  d u r i n g  t lie 
Eclipse December 18-19, 1964: 
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F i g u r e  2 shows SORE af the scans through Tycho. Tne numbers 
on the scan lines are the picture f r a m ~ '  numbers used to 
i d e n t i f y  the position of the detector. The sc3n numbers 
(Nos. I,, 2, 3 & 4)  are correlated with the numbers of the 
points in the cooling curve g iven in Figure E. 

F i g u r e  3 gives the actual  scan of Tycho at Olh 43m 36" UT. 
The dash l i n e  is the corrected profile and the 5Wk power 
p o i n t s  give an approximate width  of 60 escsnds or" arc. 
Tracing No. 2 is the time signals from the d i g i t a l  clock 
and tracing No. 3 is the pyrometer profile. 

The data of the other craters are in the process of be ing  
reducedo Tne data obtained during this  eclipse is very 
reliable: the t o t a l  amount of precipitable water was in the 
order of S . . S m ,  Fiartheeraerez, several calibrations of the 
equipment w e r e  secured at the  b ~ g b n n i n g ,  middle and end of 
the observing. 

Lunar E c l i . s e o  June 24/25, 1964 

"he data of th is  eclipse is being punched on IBM cardsl and 
we expect that as soon as certain d i f f l e u l t i e s  in Yie pro- 
gramming are so1ved0 the data w i l l  be hmtedj,a"ceI.y available, 

Other Observations - Agasaiz Station 
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Data Reduction 
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The Figure 4 shsws the block diagram af out data processing 
flow. Each block is i n d i c a t e d  by a roman numral .  The 
blocks from I to XVII are in operation; xtp%PXo XIX, XXc XXI 
and XXII are still to be completed. 

?he Resolution Element on 
the Lunar Disk 

The lunar coordinate program mentioned in the last two 
semiannual statue reports is naw i n  rout ine  u~e. It  

the follewing functions: 

Given one or more po int s  identified photographically 
on a lunar scan together with t he  t i m e  of each 
photograph. the program can interpolate the lunar 
coordinates of the detector far any other time. 
In general, a uniform motion in both decl inat ion 
and hour angle is assumed; howevero if the 
telescope is held stationary, t h i s  addi t ional  
information can be used by the program to reduce the 
number of degrees of freedom and obtain greater accuracy. 

The program will produce an ephemeris of all points  
along a scan p a s ~ i ~ g  through a specified p i n t ,  for 
any desired ti= interval. Thueoths program can be 
usled to f ind a p o i n t  on the i lEumLnatd portion of 
the &on such that a scan passing through khis psink 
w i l l  also pass through a specif ied feature on the 
dark portion, This technique allows us to map 
regions that cannot be seen or photographed, 
during eclipses and at large phase angles,  

The program has been used i n  both ways, and has helped consider- 
ably in planning observations. The accuracy of the calcubations 
is on tho order of 0-1 seconds of arc. 
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1. Ldormerlyo the dial readings of the reference and calibration 
black M y  temperatures hsd  to 'ne converted graphically to 
degrees C or K. Dre Young has f i t t e d  fifth-order palynorniafs 
to the  calibration data and has w r i t t e n  a short program which 
uses these polynomials to compute the t@snperatures. The 
accuracy of the resul t  appears to be ae g o d  as the accuracy 
of the calibration data, a € 6 ~  hundredths of a degree, B o t h  
Celsfur, and Kelvin temperatures are oueput from the program. 

the graphical method used formerly. 
pmgraa is  both easier to use and more accurate than 

2. Dr. Yuung has a l s o  written a program to process the cards 
punched automatically via the Gerber scanner. The output 
from the program is in a form suitable for further processing 
by the coordinate program and others. 

Data Reduction - Equipment 

In ardor to further implement our data reduction program and 
to speed the data reduction process, the f o l l w i n g  pieces of 
equipment have been put into  use: 

1) 
29 IBM Key Punch W e 1  026. 

3)  Photo Reduction Machine. 

4) 

5)  

GcrBer Digital Data Reduction System Model OBDRS-3B. 

Visual  Record System of the Accomplishd Observing, 

Film Scanning and Marking Device. 

The Gerbr digitizer and tha key punch are c m n w t e d  a6 a unit, 
and can be used to produce 8000 points of data F ~ P  day on 
X M  cardsn which w i l l  be proceseed directly by the conputer: 
to reduce the data to indicatc lunar temperatures and the 
orthographic coordinates  of the bbon for each tcmperat~are 
~ a s t ? r C m R t a  

In order to know the precise location on the Iyiom's surfnce 
of the area that is andsr measurement and to determine its 
orthographic coordinates, it was necessary to develop ii? c.ii 
Laboratory a Photo Reduction Machine that w i l l .  facilitate 
t h i s  t i m e  consuming process. This machine was designed and 
constructed during the current g r i d  anti is now in operation. 

So that  our observers could readily set3 the sta tus  and coverage 
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of previous obse+vaticns,  ra V i s u a l  Record Syslea-i was3 i n s t a l l e d  
and is now in use. 

Sincca each film frame msst be edited and nurtib@red, the Gerber 
Scanner formerly used for t h i s  purpose was modified so as ts 
make this operation easier and fas te r  with less eye fatigue to 
the operator. 

Since we concentrated our efforts h the processing of  OUT data, 
no pragre~a has been made during ‘chi8 p r i d  6x1 the A-D Converter. 

Data Reduction - Personnel 

Prior to and concurrent with the installation of the equipment 
for data reduction, great effort was expended to obtain an 
experienced data analyst and am assistant to handle t’fie 
processing of the data. 

Ws.  Mary Layland,, astromtric computer and satellite tracker, 
formerly w i t h  Smithsonian %#traghysical Observatory, joined 
our group in October 31964 and is in charge o€ our data reduction. 
U8s Katharine Hecker started as a part ti- assistant for datz 
reduction. Next January she rill go on a f u l l  t i m a  basis. 

W e  aecured the services (22 hours per week) of KPS. EsEgie 7 . v h  
as data analyst- She has had 5 years of experience w i t l a  t h e  
HIT Computing Center and 5 years with Xtek Co. Her duties wi1X 
c o n s i s t  of inspectfng the data  before it is  lvtechanieally processed. 
ma, L w i n  will start next January. 

Radiation I ? ~ K  oE@tcr 

fnersas ing  experience during actuai  ~Dservations lead us to 
add or improve c e r t a i n  parts of t3c electronics of the 
radiation pyrometer. 
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New R a d i a t i o n  Pyrometer 

Mofat  of the  co;nponents required fop. the con~tructfsn of the 
new pyrometer have bean acquired and assmi l - ;  is underw.y. 
The electronics assembly is 75% completed,, and the f i n a l  
coarplstion date is estbitated for s o m  ti= in April. of 1965, 

The new units are b a s i c a l l y  similar to the o l d  one8 and have 
been designed with the Pateat developrents so as to approach 
the present "state of the ar t"  in electronics. The pyrometer 
head i a  now being redesigned to hold quantum detectors to be 
cooled by liquid Helium or Hydrogen, 

Atmospheric Refraction 

Further evaluation of the d i f € e r e n c e  in atraosgheric refract ion 
between the visible and the infrared radiat ion I& us to drop 
the pos8ibiIity of using the A i r  Farce Cambridge Research 
Labottories program for ray trac ing  as we had previously 
considered in our Semiannual Status R e p r t  No, g o  instead ve 
will UBC the Cauchy's formula, 

Pruture Plans 

Observations - To have a systematic ubserviag pmgran we 
have engaged the services of pnlr. John Thorp as the Senior 
Observer, Wr, Thorp is w i t h  thij Siiiitfisonim Tracking Sta-kn'.oi? 
in J,ipftsr, Florida and will jo in  our group by tho trild of januasry, 
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relation S(Z,T)  will be inverted to g ive  T{S , !"a)  so that an 
equivalent blackbody temperature can be assignad to a signal 
of strength S observed at zenith distance  %, 

When the programs to perform these operatlionrs are completed, 
WI will have reduced the obaervations to tables of temperature 
a8 a function of lunar coordinates and angles of observation 
and illumination, 

Data Reduction 

It fs expected that the expansion effected in data reduction 
during the current reporting period will greatly speed up 
t h i s  phase of work during the n e x t  period. 
continuausly be exerted to keep data reduction moving at an 
increaaed rate. 

Efferts will 

Instrumentation 

It is estimated that the second radiation pyroseter will be 
put into use during the first part of 1965. The 9-D Converter 
will be started provided that a l l  the other phases of our 
program mainly data processing, a r c  c o q l s t e d  and smothly 
under way. 

Extension of Grant 

A proposal and budget for a two year extension of t h i s  grant 
waa off ic ial ly  aubwitted OA January 2 7 d  1964, Dtiring ai3 
current reporting period,, the grant was sxltcnded ts 
December 31, $965, 

Prapertv 
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Contract HsG 64-60 
Xkpatkmnt 64.2706 
Account 7158 

Salaries and Wages 
Pensions, Soc ia l  Securi.ty, etc, 
EqolipRbent 
Supplies 
Telephone and Telegraph 
Freight, Express and Postage 
Travel 
Insurance 
Miscel lanceous 
Services PPrrcha~ed 
Coq3uter Tilt?& 

Total Direct Dhebursemats 

3 ,, 98 2 a 9 2 
44 2 69 
633,,87 

3 ,, 7 73 14 
5 - 0 8  
9-50 

318.91 

10 ,I 7 2 7.7 5 

2,145,55 

272,560.61 

- 68,, 701-98 

341 !, 262 * 59 


